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(57) ABSTRACT 

An information processing apparatus that enables an unde 
?ned variable reference check on a dynamic variable. A 
dynamic variable specifying section speci?es target 
dynamic variables from a source ?le. An area specifying 
section speci?es areas ensured in the case of dynamic 
variables speci?ed by the dynamic variable specifying 
means being developed into a memory at the time of 
executing a load module. An initializing section initializes 
areas speci?ed by the area specifying means to a predeter 
mined value. 
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INFORMATION PROCESSING APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to an information processing 
apparatus and, more particularly, to an information process 
ing apparatus for translating source code including dynamic 
variables into object code by a compiling process and 
converting the object code into an executable load module 
by a linking process in order to execute. 

[0003] 2. Description of the Related Art 

[0004] Variables used in languages, such as FORTRAN or 
C, can be classi?ed into tWo types by mode of arrangement 
into a memory at execution time: static variables and 
dynamic variables. The allocation of a static variable to a 
storage area is constant regardless of the process of execut 
ing a program. On the other hand, the allocation of a 
dynamic variable to a storage area is performed during 
executing a program. 

[0005] When a program is described in such a language, 
the initial value of a variable used must be set. If a variable 
the initial value of Which is not set is referred to, an 
unexpected error may occur because the value of the vari 
able remains un?xed. 

[0006] The same problem exists With an array. That is to 
say, With an array, an array subscript outside a declared 
scope means that an unde?ned area is referred to, so the 
same problem With the above case Will arise. 

[0007] Conventionally, the folloWing tWo methods are 
generally used to check Whether a variable not initialiZed is 
referred to (unde?ned variable reference check): 

[0008] (1) An instruction to initialiZe a target variable 
to a predetermined value is added to a program and 
the judgement that an unde?ned variable is referred 
to is made in the case of the predetermined value 
being detected at the time of executing the program. 

[0009] (2) A compiler substitutes a predetermined 
initial value for a target variable at compile time and 
the judgement that an unde?ned variable is used is 
made in the case of the value being detected at the 
time of executing a program. 

[0010] Furthermore, the folloWing tWo methods are gen 
erally used to check Whether an array subscript outside a 
declared scope is referred to (array subscript check): 

[0011] (3) A programmer directly refers to the con 
tents of an array subscript by, for example, adding an 
instruction to print out an array subscript to a pro 
gram and judges. 

[0012] (4) A compiler detects an instruction to refer 
to an array from a program at compile time and adds 
neW instructions before and behind the instruction in 
order to check Whether an array subscript is Within 
the proper scope. 

[0013] In methods (1) and (3), a programmer needs to add 
a neW instruction by manual input, Which is troublesome. 

[0014] In methods (2) and (4), a program needs to be 
recompiled, Which is inefficient for a program that takes a 
long time to compile. 
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[0015] Moreover, in methods (2) and (4), the above 
dynamic variables cannot be initialiZed. This Will noW be 
described in detail 

[0016] The allocation of a dynamic variable to a memory 
area is determined When a program is executed and Where a 
dynamic variable is allocated is managed by an operating 
system (OS). Therefore, in order to initialiZe the contents of 
a dynamic variable to a predetermined value, it is necessary 
to knoW the memory area to Which the dynamic variable Was 
allocated by the OS. Conventionally, hoWever, there has 
been no such method, so it has been dif?cult to initialiZe a 
dynamic variable to an arbitrary value. 

SUMMARY OF THE INVENTION 

[0017] In order to address such a problem, the present 
invention Was made. In other Words, an object of the present 
invention is to provide an information processing apparatus 
that can initialiZe a dynamic variable to an arbitrary value by 
a debug option. 

[0018] In order to achieve the above object, an informa 
tion processing apparatus for translating a source ?le includ 
ing dynamic variables into an object ?le by a compiling 
process and converting it into an executable load module by 
a linking process is provided. This information processing 
apparatus comprises dynamic variable specifying means for 
specifying target dynamic variables from the source ?le, 
area specifying means for specifying areas ensured in the 
case of dynamic variables speci?ed by the dynamic variable 
specifying means being developed into a memory at the time 
of executing the load module, and initialiZing means for 
initialiZing areas speci?ed by the area specifying means to a 
predetermined value. 

[0019] The above and other objects, features and advan 
tages of the present invention Will become apparent from the 
folloWing description When taken in conjunction With the 
accompanying draWings Which illustrate preferred embodi 
ments of the present invention by Way of example. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 is a vieW for describing the operating 
principle of the present invention; 

[0021] FIG. 2 is a block diagram shoWing the con?gura 
tion of an embodiment of the present invention; 

[0022] FIG. 3 is a vieW shoWing relations among an OS, 
compiler, linker, source ?le, library, and object ?le; 

[0023] FIG. 4 is a vieW for describing operations in the 
embodiment of the present invention roughly; 

[0024] FIG. 5 is a How chart for describing an example of 
processes performed by the compiler shoWn in FIG. 3; 

[0025] FIG. 6 is a How chart for describing an example of 
processes performed by the linker shoWn in FIG. 3; 

[0026] FIG. 7 is a How chart for describing an example of 
processes performed by the initialiZation library shoWn in 
FIG. 4; 

[0027] FIG. 8 is a vieW for describing hoW to allocate 
target variables to a neW data section; 
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[0028] FIG. 9 is a vieW for describing a process for 
integrating, in the case of declarations about the same 
variable being dispersed in a source ?le, these variables; 

[0029] FIG. 10 is a vieW for describing a process for 
integrating, in the case of declarations about the same 
variable existing in a plurality of source ?les, these vari 
ables; 

[0030] FIG. 11 shoWs an example of source ?les in the 
case of doing unde?ned variable reference checks; 

[0031] FIG. 12 shoWs an example of source ?les in the 
case of doing unde?ned variable reference checks With a 
trap conforming to ANSI/IEEE 754 standard; 

[0032] FIG. 13 shoWs an example of a source ?le for 
checking Whether an array subscript outside a de?ned scope 
is used; 

[0033] FIG. 14 is a vieW shoWing an example of array 
areas ensured in this embodiment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0034] An embodiment of the present invention Will noW 
be described With reference to the draWings. 

[0035] FIG. 1 is a vieW for describing the operating 
principle of the present invention. In FIG. 1, source code is 
a program described in, for example, FORTRAN or C and 
includes dynamic variables. 

[0036] Dynamic variable specifying means 2 speci?es 
target dynamic variables from a source ?le 1. 

[0037] Area specifying means 3 speci?es areas ensured in 
the case of dynamic variables speci?ed by the dynamic 
variable specifying means 2 being developed into a memory 
at execution time. 

[0038] InitialiZing means 4 initialiZing areas speci?ed by 
the area specifying means 3 to a predetermined value. 

[0039] A memory 5 stores a load module Which is gener 
ated by compiling and linking the source ?le 1. 

[0040] Operations in FIG. 1 Will be noW described. 

[0041] It is assumed that the source ?le 1 including 
dynamic variables is input. The dynamic variable specifying 
means 2 speci?es dynamic variables from the source ?le 1. 

[0042] The area specifying means 3 speci?es areas When 
dynamic variables speci?ed by the dynamic variable speci 
fying means 2 are developed into the memory 5. Speci? 
cally, the area specifying means 3 obtains relative addresses 
(starting and ending addresses) in an object ?le Where object 
code regarding the target dynamic variables is stored and 
supplies them to the initialiZing means 4. 

[0043] The initialiZing means 4 speci?es absolute 
addresses in the memory Where dynamic variables are stored 
on the basis of the starting address (absolute address) of the 
memory storing the object code and the above starting and 
ending addresses (relative addresses) at the time of a pro 
gram being executed and initialiZes these areas to a value 
(“8B” for this example) speci?ed by, for example, a debug 
option. 
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[0044] As a result, areas in the memory 5 Where dynamic 
variables are allocated Will be initialiZed to a predetermined 
value. 

[0045] With an information processing apparatus accord 
ing to the present invention, as stated above, a dynamic 
variable can be initialiZed to an arbitrary value, so an 
unde?ned variable reference check on a dynamic variable 
can be done by specifying a debug option. 

[0046] An embodiment of the present invention Will noW 
be described With reference to FIGS. 2 and 3. 

[0047] FIG. 2 is a block diagram shoWing the con?gura 
tion of the embodiment of the present invention. As shoWn 
in FIG. 2, an information processing apparatus 10 according 
to the present invention comprises a central processing unit 
(CPU) 10a, a read only memory (ROM) 10b, a random 
access memory (RAM) 10c, a hard disk drive (HDD) 10d, 
a graphics card (GC) 106, an interface (I/F) 10f, and a bus 
10g. Furthermore, a display device 11 and an input device 12 
are externally connected to the information processing appa 
ratus 10. 

[0048] The CPU 10a controls each section of the appara 
tus and performs various operations in compliance With 
programs etc. stored in the HDD 10d. 

[0049] The ROM 10b stores basic programs executed by 
the CPU 10a, data, and the like. 

[0050] The RAM 10c temporarily stores programs being 
executed by the CPU 10a, data being operated by the CPU 
10a, and the like. 

[0051] The HDD 10d stores an OS Which controls the 
Whole system, compiler, debugger, linker, source ?le to be 
compiled, compiled object ?le, and the like. 

[0052] The GC 106 performs a draWing process in accor 
dance With a draWing command supplied from the CPU 10a, 
converts image data obtained to image signals, and outputs 
them to the display device 11. 

[0053] The I/F 10f converts the format of data supplied 
from the input device 12 and inputs the data. 

[0054] The bus 10g connects the CPU 10a, ROM 10b, 
RAM 10c, HDD 10d, GC 10c, and I/F 10f to one another and 
enables data exchange among them. 

[0055] The display device 11 consists of, for example, a 
cathode ray tube (CRT) monitor and displays image signals 
supplied from the GC 106. 

[0056] The input device 12 consists of, for example, a 
keyboard or mouse, generates data in response to a user’s 
operation, and provides it to the I/F 10f. 

[0057] An OS, compiler, linker, source ?le, and object ?le 
are stored in the HDD 10d. These are read out at need, are 
developed into the RAM 10c, and are executed by the CPU 
10a. 

[0058] FIG. 3 is a schematic shoWing relations among an 
OS 20, compiler 20a, linker 20b, source ?le 21, library 22, 
and load module 23. 

[0059] As shoWn in FIG. 3, the OS 20 manages execution 
of the compiler 20a and linker 20b, reads out, at their 
request, the source ?le 21 and library 22 stored in the HDD 
10d, and stores the load module 23 generated in the HDD 
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10d. Furthermore, When a request to execute a load module 
is made from the input device 12, the OS 20 reads out the 
load module stored in the HDD 10d and executes it. 

[0060] The library 22 consists of, for example, a math 
ematical function library for operating a mathematical func 
tion and an initialiZation library for performing an initialiZ 
ing process in the case of executing a load module and is 
read out at need When a linking process is performed by the 
linker 20b. 

[0061] NoW, operations in the embodiment of the present 
invention Will be described roughly With reference to FIG. 
4. First, When a source ?le 30 is supplied to the compiler 
20a, the compiler 20a detects dynamic variables included in 
the source ?le 30. In this example, array A (local variable 
Without an initial value) declared by “DIMENSION 
A(1000)” and array B (global variable Without an initial 
value) declared by “COMMON /BLK/B(1000)” are 
detected as target dynamic variables. 

[0062] Next, the compiler 20a embeds the detected 
dynamic variables in an object ?le as variables in a neW data 
section, performs a compiling process on other instruction 
groups described in the source ?le 30, and then outputs an 
object ?le 31 obtained. 

[0063] In this example, object code “.bssneW1 main.local, 
4000” and “.commonneW1 blk,4000” given “eneW1” Which 
means a neW data section is described in the object ?le 31. 
In this case, “bss” means a section name,“main” and “local” 
mean a local variable belonging to a main function, and 
“4000” means that an area of 4000 bytes (a single-precision 
real number consists of 4 bytes) is ensured. “common” 
means a common variable and “blk” is a name given to the 
area ensured. 

[0064] If a compiling process is performed on the same 
program With a conventional compiler, then “.bss main.lo 
cal,4000” and “.common blk,4000,” Which differ materially 
from the above only in not including “neW1,” are output. 

[0065] The linker 20b performs a linking process on the 
object ?le 31 output from the compiler 20a. That is to say, 
?rst, the linker 20b reads out an initialiZation library 22a and 
necessary libraries from the library 22 and adds them to the 
object ?le 31. 

[0066] The initialiZation library 22a consists of an instruc 
tion group to be executed ?rst in the case of executing a load 
module. In this embodiment, an initialiZing process on a 
target dynamic variable Will be performed With the initial 
iZation library 22a. 

[0067] Then the linker 20b searches a neW data section 
included in the object ?le 31 for a variable. If a variable is 
detected in the neW data section, the linker 20b obtains 
relative starting address (distance from the starting point of 
an object program) bss_start and relative ending address 
bss_end of an area Where the variable is stored. The linker 
20b passes relative addresses bss_start and bss_end obtained 
to the initialiZation library 22a previously given (embeds 
them at predetermined locations, for example). 

[0068] And then the linker 20b integrates the object ?le by 
a linking process to generate an executable load module 32. 

[0069] When the load module 32 is executed, the OS 20 
reads out the load module 32 from the HDD 10d and 
arranges it in a predetermined area of the RAM 10c. 
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[0070] After the load module 32 is arranged in the RAM 
10c, the initialiZation library 22a is executed to calculate 
starting address abss_start and ending address abss_end 
(absolute addresses) of an area to be initialiZed from relative 
addresses bss_start and bss_end and the starting address 
(absolute address) of the load module developed in the 
memory. Then an initial value (“8B” for this example) 
speci?ed at the time of, for example, a program being 
executed Will be Written into an area in a memory 33 
speci?ed by calculated starting address abss_start and end 
ing address abss_end. 

[0071] The position Where a dynamic variable is stored is 
undecided before it is arranged in a memory. With the above 
procedure, hoWever, a dynamic variable can be initialiZed to 
an arbitrary value. As a result, an unde?ned variable refer 
ence check can be done by the use of a debug option. 

[0072] A How chart for realiZing the above procedure Will 
noW be described. 

[0073] FIG. 5 is a How chart for describing an example of 
processes performed by the compiler 20a. The folloWing 
procedure Will be performed in compliance With this How 
chart. 

[0074] [S1] The compiler 20a extracts a predetermined 
variable from a source ?le to be compiled. 

[0075] [S2] The compiler 20a judges Whether or not the 
extracted variable is a dynamic one. If it is a dynamic 
variable, then the compiler 20a proceeds to step S3. If it is 
not a dynamic variable, then the compiler 20a proceeds to 
step S4. 

[0076] [S3] The compiler 20a outputs object code regard 
ing a neW data section. 

[0077] [S4] The compiler 20a outputs object code regard 
ing an ordinary data section. 

[0078] [S5] The compiler 20a judges Whether there exists 
an unprocessed variable in the source ?le. If there exists an 
unprocessed variable, the compiler 20a returns to step S1 to 
repeat the same processes. If there exists no unprocessed 
variable, the compiler 20a proceeds to step S6. 

[0079] [S6] The compiler 20a performs a compiling pro 
cess on parts other than variables. 

[0080] FIG. 6 is a How chart for describing an example of 
processes performed by the linker 20b. The folloWing pro 
cedure Will be performed in compliance With this How chart. 

[0081] [S20] The linker 20b performs the process of 
linking the initialiZation library 22a. 

[0082] [S21] The linker 20b performs the process of 
linking other libraries (mathematical function library, for 
example). 
[0083] [S22] The linker 20b searches an object ?le for 
object code regarding a neW data section. 

[0084] [S23] The linker 20b judges Whether there exists 
object code regarding a neW data section. If there exists 
object code regarding a neW data section, the linker 20b 
proceeds to step S24. If there exists no object code regarding 
a neW data section, the linker 20b proceeds to step S27. 

[0085] [S24] The linker 20b obtains relative starting 
address bss_start of the neW data section. 
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[0086] [S25] The linker 20b obtains relative ending 
address bss_end of the neW data section. 

[0087] [S26] The linker 20b passes relative addresses 
bss_start and bss_end obtained to the initialiZation library 
22a. 

[0088] Speci?cally, the linker 20b, for example, embeds 
these relative addresses in a predetermined area of the 
initialiZation library 22a. 

[0089] [S27] The linker 20b performs a linking process. 

[0090] An example of processes performed by the initial 
iZation library 22a Will noW be described With reference to 
FIG. 7. The following procedure Will be performed When 
the load module 32 is executed and is arranged in the RAM 
10c. 

[0091] [S40] The CPU 10a judges Whether the values of 
relative addresses bss_start and bss_end embedded in the 
load module 32 are equal. If they are equal, then the CPU 
10a ends the procedure. If they are not equal, then the CPU 
10a proceeds to step S41. 

[0092] These values being equal means the default state in 
Which relative addresses are not Written. In that case, there 
exists no dynamic variable to be initialiZed, so the CPU 10a 
ends the procedure. 

[0093] [S41] The CPU 10a obtains an initial value sup 
plied from the input device 12 at, for example, execution 
time. 

[0094] This initial value can be speci?ed at compile time 
and be stored in a predetermined area of the load module, as 
described later. 

[0095] [S42] The CPU 10a arranges the initial value 
obtained in step S41 in the area in the RAM 10c speci?ed by 
bss_start and bss_end. 
[0096] With the above procedure, the processes described 
before can be realiZed. In the above examples, the number 
of data areas to be initialiZed is one. Aplurality of data areas 
can be initialiZed by repeating the above procedure neces 
sary times. 

[0097] NoW, the operations in this embodiment Will be 
described more concretely. 

[0098] First, hoW to allocate a target variable to a neW data 
section Will be described With reference to FIG. 8. 

[0099] In an example shoWn in FIG. 8, arrays X1 and X2 
are declared in the second line of a source ?le 40 and are 

given the same block name ALK. Furthermore, array X3 is 
declared in its third line and is given block name BLK. 

[0100] When this source ?le 40 is compiled, an object ?le 
41 Will be generated. In this object ?le, the same data section 
is allocated to arrays X1 and X2 given the same block name. 
A data section allocated to array X3 is different from the 
above data section. 

[0101] In this example, the allocation of data sections is 
performed according to block names. HoWever, various 
allocation methods other than this are possible. For example, 
allocation according to the distinction betWeen arrays and 
other variables, allocation according to the number of ele 
ments of arrays, allocation according to data types (four-byte 
integer, eight-byte integer, four-byte real number, and eight 
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byte real number), allocation according to variable names, 
and allocation according to procedure names are possible. 

[0102] This is an example of automatic allocation of data 
sections by a compiler, but a programmer may specify 
directly by, for example, a compile option at compile time. 

[0103] Whichever method is chosen, the desired variable 
alone can be initialiZed to the desired value by properly 
changing the allocation of data sections. 

[0104] NoW, if declarations about the same variable are 
dispersed in a source ?le, a process for integrating these 
variables Will be described With reference to FIG. 9. 

[0105] In a source ?le 50 shoWn in FIG. 9, array X3 
having block name BLK is declared in main program 
MAIN. Furthermore, the same array (array X3 having block 
name BLK) is declared in subroutine SUB. 

[0106] An object ?le 51 Which includes object code 
regarding a neW data section in each of MAIN and SUB Will 
be obtained by compiling this source ?le 50 With the 
compiler 20a. 

[0107] When a linking process is performed on this object 
?le 51 With the linker 20b, a link module 52 Will be 
generated. In the link module 52, the object code regarding 
a neW data section Which existed separately in MAIN and 
SUB in the object ?le 51 is integrated into one. 

[0108] Therefore, even if declarations about the same 
variable are dispersed in a source ?le, these can be integrated 
into one variable. 

[0109] NoW, if declarations about the same variable exist 
in a plurality of source ?les, a process for integrating these 
variables Will be described With reference to FIG. 10. 

[0110] In an example shoWn in FIG. 10, array X3 having 
block name BLK is declared in MAIN in a source ?le 60; the 
same array X3 is declared in SUB in a source ?le 61. It is 
assumed that the source ?le 60 is compiled With a conven 
tional compiler and that the source ?le 61 is compiled With 
the compiler 20a of this embodiment. 

[0111] As a result, an ordinary data section is allocated to 
array X3 in an object ?le 62 and a neW data section is 
allocated to array X3 in an object ?le 63. 

[0112] When a linking process is performed on the object 
?les 62 and 63, Which are different from each other in type, 
With the linker 20b, the linker 20b compares data sections 
regarding the same arrays X3 included in the object ?les 62 
and 63 and integrates both data sections into the ordinary 
data section because one is a neW data section and the other 
is an ordinary data section. 

[0113] As a result, a load module 64 in Which an ordinary 
data section is allocated to both arrays X3 Will be obtained, 
as shoWn in FIG. 10. 

[0114] As stated above, When variables to Which different 
data sections are allocated are integrated by a linking 
process, an ordinary data section is prioritiZed. This prevents 
the same variable from being allocated to different areas and 
therefore ensures the same operation as before. 

[0115] In the above embodiment, both data sections are 
integrated into an ordinary data section. HoWever, they may 
be integrated into a neW data section. In that case, the 
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operation of the object ?le 62 compiled With a conventional 
compiler cannot be ensured, but an unde?ned variable 
reference check can be done. 

[0116] Methods for setting an initial value in the case of 
initializing a variable Will noW be described. 

[0117] An initial value can be speci?ed (1) at compile time 
or (2) at execution time. That is to say, there are tWo 
methods. NoW, method (1) Will be described ?rst, and then 
method (2) Will be described. 

[0118] In method (1), an initial value is speci?ed by 
entering a command to start a compiler and then the name 
of a source ?le and the initial value. As in the example 
shoWn in FIG. 8, it is assumed that tWo types of neW data 
sections having block names ALK and BLK respectively 
exist and that ALK alone is initialiZed to the value of “8B.” 
The name of a source ?le is “abc.f” and a command to start 
a compiler is “frt.” 

[0120] Where“—” and the folloWing characters make up a 
compile option and “X(A)” means that a neW data section 
the block name of Which begins With letter “A” is initialiZed 
to the value of “8B.” 

[0121] When a compile option is speci?ed by the above 
command and a compiling process is performed, initial 
value “8B” Will be embedded in a predetermined area of an 
object ?le generated. At execution time, this initial value is 
read out and target variables (arrays X1 and X2 for this 
example) are initialiZed to the value of “8B” speci?ed. 

[0122] Method (2) Will be noW described. It is assumed 
that the name of a load module ?le is “a.out” and that the 
neW data section having block name BLK, shoWn in FIG. 8, 
is initialiZed to the value of “8B.” The load module is started 
by: 

[0123] 
[0124] By starting the load module in this Way, a program 
can be executed after any variable is initialiZed to any value. 

[0125] In the above examples, a neW data section is 
initialiZed to hexadecimal number “8B,” but it can be 
initialiZed to, for example, a non-number, In the example 
described before, the neW data section having block name 
BLK is initialiZed to a non-number by: 

[0127] Where R4NaN means that the neW data section is 
initialiZed to four-byte real (R) non-number (NaN: Not a 
Number). 
[0128] With the above methods, any variable can be 
initialiZed to any value. If an initial value is speci?ed at 
compile time and another initial value is speci?ed at execu 
tion time, tWo initial values Will exist. In such a case, one of 
them should be adopted preferentially. 

[0129] NoW, an example of unde?ned variable reference 
checks being done by the use of an initialiZed variable Will 
be described. 

[0130] First, the method of directly con?rming the con 
tents of a variable by adding an instruction to print out the 
contents of the initialiZed variable to source code Will be 
described. This is the simplest method. 
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[0131] FIG. 11 shoWs an example of source ?les to Which 
an instruction to print out the contents of a variable is added. 
In this example, array X having block name BLK is de?ned 
in the second line from the top and an instruction to print out 
the ?rst contents of array X is added in the second line from 
the bottom. WRITE is an instruction to output, “6” enclosed 
in parentheses is an output device number (printer for this 
example), and (8Z) enclosed in single quotes means that the 
contents are output in hexadecimal. 

[0132] If value “8B8B8B8B” is printed out When such a 
program is compiled With initial value “8B” speci?ed as an 
option at compile time and is executed or When such a 
program is executed With initial value “8B” speci?ed at 
execution time, the judgment that an unde?ned variable is 
referred to can be made. 

[0133] Then an example of debug options being used 
extendedly at compile time Will be described. 

[0134] Conventionally, if debug option “—Du” is speci?ed 
at compile time in FORTRAN, variables other than COM 
MON variables are initialiZed to value “8B.” When a 
variable for Which “8B” is substituted is referred to, message 
“unde?ned data Was referred to” is displayed. 

[0135] The function of this debug option “—Du” can be 
extended to COMMON variables by applying the present 
invention. 

[0136] That is to say, if debug option “—Du” is speci?ed, 
the function of debug option “—Du” can be extended to 
COMMON variables by automatically initialiZing COM 
MON variables to value “8B” and informing, in the case of 
“8B” being detected When they are referred to, that an error 
has occurred. 

[0137] And then a method using a trap conforming to 
ANSI (American National Standards Institute)/IEEE (Insti 
tute of Electrical and Electronics Engineers) 754 standard 
Will be described. 

[0138] In conventional FORTRAN, by embedding an 
instruction to initialiZe a target variable to a non-number in 
a program and specifying option “—trap” at execution time, 
message “an invalid operation exception occurred” is dis 
played When the variable With its value unde?ned is referred 
to. In this embodiment, such a trap can be performed only by 
specifying an option for COMMON variables, being 
dynamic variables, at execution time. 

[0139] NoW, a source ?le 80 shoWn in FIG. 12 in Which 
array X having block name BLK is declared, remains 
unde?ned, and is referred to in the second line from the 
bottom Will be described as an example. 

[0140] It is assumed that the name of the source ?le 80 is 
a.f. First, the source ?le 80 is compiled With the compiler 
20a by executing the folloWing command: 

[0141] m af 

[0142] Next, load module a.out obtained is executed. In 
this case, array X is initialiZed to a non-number and a trap 
option is speci?ed, in the folloWing manner: 

[0144] By specifying in the above manner, array X is 
initialiZed to a four-byte non-number and load module a.out 
is executed. When the assignment statement in the second 






